Smoking and harmful drinking dramatically increase health risks but little is known about their cooccurrence and factors that influence this co-habit, limiting development and implementation of appropriately targeted prevention interventions. This study was conducted among youth aged 10-24 years old in the Chi Linh Demographic -Epidemiological Surveillance System (CHILILAB DESS). The total numbers in the first, second and third rounds in 2006, 2009 and 2013 were 12,406, 10,211, and 7,654, respectively. A random-effects logit model controlling for both time-variant and time-invariant variables was applied to explore factors associated with current smoking, harmful drinking, and occurrence of smoking and harmful drinking together. We found dramatically increasing trends in current smoking, harmful drinking and co-occurrence among youth. Our results indicate similar health problems among youth in peri-urban areas in Vietnam. Demographic characteristics (older age, being male, being unmarried, and having informal work) appeared to be predictors for smoking and drinking behaviour. Besides, peer and family members had significant influence on smoking, whereas having a close-friend who was smoking was the most important variable. The results suggested that smoking and harmful drinking should not be solved with separate, stand-alone interventions but rather with integrated efforts.
Introduction
The co-occurrence of smoking and drinking, particularly young adults who are beginning to experiment with smoking, has been shown in many studies (Johnson et al., 2000; Dierker et al., 2006; Jackson et al., 2010) . Numerous studies have demonstrated a positive association between smoking and drinking (Schmid et al., 2007; Witkiewitz et al., 2012) . Youths in United States, for example, drink significantly more drinks per day when smoking and smoke significantly more cigarettes when drinking (Jackson et al., 2010) . Using a nationally representative sample, a study in the US found 98% of student smokers drank alcohol (Weitzman and Chen, 2005) . Smokers are much more likely to use alcohol and drinkers are much more likely to smoke (Johnson et al., 2000; Weitzman and Chen, 2005) ). The co-occurrence of smoking and drinking is a major concern because of the dramatically increase health risks such as higher risk for certain types of cancer, particularly those of the mouth and throat (Johnson et al., 2000; Weitzman and Chen, 2005) .
Although a number of studies highlight the significant increase co-occurrence of smoking and drinking, little is known about the patterns of smoking and drinking among adolescents and youth in low-and middle-income 1 countries (LMICs). In recent years, adult co-occurring smoking and drinking has been urged as the first most important risk factor for ill-health and premature death in LMICs (Anderson, 2006) . Similar to other LMICs in the Asian region, Vietnam has very little evidence about patterns of adolescent co-occurrence of smoking and drinking and how certain demographic subgroups of adolescents are similar to, or differ from others. Moreover, few publications have offered evidence to predict the co-occurring smoking and drinking among youth in Vietnam. Some recent studies report that certain subgroups of adolescents have much higher rates of smoking and drinking (Giang et al., 2008; Guindon et al., 2008; Hoang et al., 2010) . The male smoking rate ratio, for example, is 10 times higher than women smoking rate, men also smoking significantly more cigarettes per day than women (Giang et al., 2008; Guindon et al., 2008; Hoang et al., 2010) . There is, however, growing concern about changes in patterns of smoking and drinking among youth in Vietnam (Nguyen et al., 2012) .
Society's treatment of smoking and drinking is complex and has radically changed over the years in Vietnam. Smokers, for example, are forced to stand isolated outside of public places (Bui et al., 2015) . A number of different measures have been implemented in tobacco and alcohol control programmes to reduce the prevalence of use in Vietnam (Bui et al., 2015) . There has, however, an increased risk of co-occurring smoking and drinking among some sub-groups of youth in Vietnam (Nguyen et al., 2012) . Many studies have provided a better understanding of the antecedents of engaging in smoking or drinking among youths. Few studies, however, have examined the specific factors that influence cooccurring smoking and drinking among youth in LMICs. Understanding the factors that predict co-occurring smoking and drinking may provide valuable information for efforts to reduce smoking-related and drinking-related morbidity and mortality. Therefore, we aimed to examine the changes in prevalence of co-occurring smoking and harmful drinking among youth and identify factors which are significantly associated with this behaviour in a periurban area in Vietnam during 2006-2013.
Materials and Methods

Study setting
The study was conducted in the Chi Linh Demographic -Epidemiological Surveillance System (CHILILAB DESS) in Chi Linh, a peri-urban district in a northern province in Vietnam. This district covers an area of about 300 square kilometres including 12 communes and 8 towns with about 175,000 residents by 2015 (General Statistic Office of Vietnam, 2015) . The population density varies with a higher density in lowland communes. Approximately a fourth of the total population lives in urban areas.
The CHILILAB provides data on an urban and rural population, which is in view of the rapid economic and population growth in Vietnam. The CHILILAB is one of the few field laboratories in the world that conduct both operational and intervention research with field training (Tran et al., 2013) . In addition to collecting quarterly basic health and demographic data, CHILILAB was designed to collect data on adolescent health. The adolescent health survey, which was conducted in 7 communes/towns in Chi Linh, to examine comprehensive situational assessment to better understand the current situation in Vietnam with regard to youth health, associated behaviours and the related antecedents that both predispose to risk and those that diminish health compromising behaviours.
Study design and population
This was a longitudinal cohort study among all youth aged 10-24 years old in 7 communes/towns in Chi Linh. Data were collected in three rounds during 7 years (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) at 3-year intervals from the same adolescents. Youth, who did not participate in three rounds, were either sick or did not stay in their house during the survey. The first, second, and third rounds of the survey were conducted during July 2006-January 2007, February-July 2009, and September-December 2013, respectively. The duration between the second and third round was longer than the duration between the first and second round due to a delay in survey organization. Virtually all youth had 7 years between the first and last survey. The three rounds included information from the household survey, for example, sex, education level, household quintile economy using DESS questionnaires. The household survey, which has been conducted biennially at both the household and individual levels since 2004, covered approximately 18,000 households in Chi Linh.
Data collection
The current study was based on existing adolescent health survey data. The survey included three surveys, that is, health status and behaviour survey, risk and protective factors survey, and parent/family survey. The health status and behaviour survey is used for the analysis in this paper to obtain an accurate picture of the current health status of youth, experience with adverse health-related events, and risk-taking and health-seeking behaviours.
Data collection was done by trained female interviewers, who were also the data collectors of the CHILILAB DESS. They were local residents who had been selected by a thorough recruitment process. Most of these data collectors participated in all three rounds of survey as the turnover rate was as low as 10%. Several measures were conducted to ensure the quality of the data. A separate quality-control re-surveyed 5% of the households and the main survey data were cross-checked with the findings to validate data. Differences were rechecked and discussed to reach consensus.
The total numbers of youths in the first, second, and third rounds were 12,406, 10,211, and 7,654, respectively. One-third of youths were excluded due to loss of follow-up in either the second or the third round.
Study variables
Outcome variables: To assess current smoking, youth were asked how often, if ever, they had used cigarettes. The answers were then categorized to 'never used' and 'used in the last 30 days'. Current smoking was defined as those who reported to have used cigarettes in the past 30 days. Harmful drinking behaviour was measured using the question, 'Have you ever gotten into trouble because of drinking'. The answers included (1) got trouble with parents; (2) got trouble at school; (3) got trouble with friends; (4) doing something regretted; (5) got dizzy and vomit; (6) got stomach ache; (7) having unwanted sex; and (8) got into a physical fight. These responses were then categorized into 'no' and 'ever had trouble' (for example, physical harm or having unwanted sex). Harmful drinking was defined as those who reported that they had gotten into trouble because of drinking. Co-occurrence of smoking and harmful drinking behaviour was constructed as a binary variable that reflected whether the respondent encountered both current smoking and harmful drinking.
Independent variables: We selected and divided 10 potential independent variables relating to smoking and drinking into two classes as follows: demographic variables (sex, age, marital status, occupation, household income, educational level, and setting) and family member and peer influences (family members' smoking, closefriends' smoking, and family members' drinking). All these potential variables were evaluated in the present study.
Sex was composed of two categories: male and female. Age was categorised into three age groups of 10-14, 15-19, and 20-24 years. Marital status was dichotomised into married or single and the single group included those who were divorced. Household income was divided into two groups: poor and near poor (households that earn less than 1000 USD annually) and middle or higher income (households that earn more than 1000 USD annually). Current occupation was comprised of three groups: informal work (farmer, housework, and craft worker), student (students and vocational/work training) and others. Educational level was divided into two categories in the order of increasing level of education: high-school graduation or below and university degree or above. Setting was categorised as: rural and urban areas.
In terms of family member and peer influences, we asked about the cigarette smoking or alcohol drinking habits of the family members and their close-friends. We defined the smoking or drinking status as either 'yes' or 'no'. Having a close-friend who was currently smoking, for example, was defined if the respondent answered 'yes' for the question 'Is any of your close-friends smoking?'.
Data analysis
The data analyses were carried out in two regression models using Stata version 13. The primary model was to explore the empirical relationship between independent variables and the outcome measures among young people aged 15-24 years old using the logistic regression model per round. The final model which used random-effects logit model for panel data were computed to control for both time-variant and time-invariant variables in all three rounds. The rationale for using random-effects model is that the time-invariant characteristics, for example, gender and setting, have influences on the dependent variable. Simultaneously, the model could include the time-variant variables, such as, occupation and close-friends' smoking, which could be at-risk of co-occurring smoking and drinking. Thus, variables included in our analysis were dependent variable (current smoking, harmful drinking, and occurrence of smoking and harmful drinking), and independent variables (sex, age, marital status, occupation, household income, educational level, family members' smoking, close-friends' smoking, and family members' drinking). We also included current smoking or harmful drinking when undertaking our models to predict harmful drinking or smoking habit, respectively. P-value < 0.05 was considered significant.
Ethical considerations
Ethical approval for this study was obtained from the Institutional Review Board of Ha Noi School of Public Health. All respondents were asked to participate in the survey by signing informed consent document. Further caregivers' agreement was also collected if the adolescents were under 18 years of age. Respondents could refuse to participate in or withdraw from the interview at any time. Respondents had been given a small present for their participation.
Results
General characteristics of the study respondents
The total sample size was lower after each round, ranging from a high of 12,406 in 2006 to a low of 7,654 in 2013 (see Table 1 ). The mean age of the sample by 2006 
Prevalence of current smoking, harmful drinking and co-occurrence
The prevalence of current smoking among young people in CHILILAB increase significantly from 11.2% in round 1 (2006) to 17.6% in round 3 (2013). Similarly, the prevalence of harmful drinking amongst youth increase from 24.7% in round 1 (2006) to 26.8% in round 3 (2013). Across all demographic characteristics but not education level, there was a significant increase in the rate of current smoking among youth ( Table 2 ). The current smoking rate shown a decrease rate among youth who attained higher education level (college/university degree or higher). Besides, three sub-groups of young people, that are, female, youth aged 20-24 years old, and youth having other works, had a stable smoking rate. In contrast to the rate of current smoking among youth, the trend rate of harmful drinking across all demographic characteristics, but youth aged 10-14 years old (age), youth being students and youth in poor or near-poor household (household income), were stable or lower over time.
The rate of co-occurrence of smoking and harmful drinking among youth also increased significantly from 7.1% in round 1 (2006) to 9.5% in round 3 (2013). Similar to current smoking among youth, the rate trend of co-occurring smoking and harmful drinking showed an increase trend among most of the demographic characteristics and their sub-groups over time. The rate of co-occurring smoking and drinking among poor and near-poor youth, for example, increased from 7.5% in round 1 (2006) to 12.1% in round 3 (2013). There were, however, 3 sub-groups of three variables, that are, young people aged 20-24 years old (age), having other works (occupation), having college/university degree or higher (education level), depicting a decrease trend in the rate of co-occurring smoking and harmful drinking.
Factors associated with current smoking, harmful drinking and co-occurrence
The primary logistic regression model depicted variables that were associated with current smoking, harmful drinking and co-occurrence of smoking and harmful drinking among youth (Table 3) . Further, the final random-effects model confirmed the associated variables with current smoking, harmful drinking and cooccurrence of smoking and harmful drinking among youth (Table 4) . Notably, similar variables shared the significant association with smoking behaviour, harmful drinking and co-occurrence. Seven variables, that are, three demographic variables (sex, age, and occupation) and four tested variables regarding to family member and peer influences, had significant association with the smoking behaviour. Eight variables, consisting of four demographic variables (sex, age, marital status, and education level) and four tested variables regarding to family member and peer influences, significantly associated with this habit among youth. Finally, seven variables, that are, four demographic variables (sex, age, marital status and occupation) and three tested variables regarding to family member and peer influences, had significant association with co-occurring smoking and harmful drinking.
In terms of co-occurring smoking and harmful drinking among youth, the greatest likelihood of co-occurring smoking and harmful drinking was significantly associated with having close-friends who smoke (OR=8.26, CI:6.63-10.28), older ages (OR=3.44-9.10), having family members who smoke (OR=1.76, CI:1.48-2.08), and having family members who use alcohol (OR=1.64, CI:1.38-1.94). On the contrary, being female was the strongest protective factor against smoking and drinking (OR=0.00, CI: 0.00-0.01). Being pupils or having other work was another protective factor. B eing female DOI:http://dx.doi.org/10.7314/APJCP.2016.17.S1.55 Changes in Co-Occurrence of Smoking and Harmful Drinking among Youth from Chi Linh in Vietnam, 2006-2013 Suppl, 2016 (OR=0.01, CI:0.01-0.01), being married (OR=0.74, CI:0.57-0.97), and being students (OR=0.27, CI:0.21-0.51) or having other works (OR=0.51, CI:0.41-0.63) were associated with a lower likelihood of being current smoking and harmful drinking.
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Discussion
We found a dramatically increase trend over time of co-occurring smoking and harmful drinking among a representative sample of 12,000 youth enrolled in a longitudinal survey in the CHILILAB in a northern province in Vietnam. The problems related to cooccurrence of smoking and harmful drinking among youth in Chi Linh could be considered to be representative for all youth in similar settings (peri-urban areas) in Vietnam.
The current study, to our best knowledge, is the first longitudinal analysis with regards to co-occurrence between smoking and harmful drinking among youth aged 10-24 years in Vietnam. Besides, our findings asserted the elevated trend of smoking rate (11.2% to 17.6%) and harmful drinking rate (24.7% to 26.8%), as well as the co-occurrence of smoking and harmful drinking (7.1% to 9.5%) among youth from round 1 to round 3. This rate was lower than that of other studies on co-occurring of smoking and drinking in Vietnam and other countries (Johnson et al., 2000; Anderson, 2006; Nguyen et al., 2012) . In United States, there was, for example, 34.8% of youth aged 18-24 years old co-occurring of smoking and drinking. Another study presented the rate of occurrence of smoking and drinking as high as 37% among migrant adolescents and young adults in Hanoi, Vietnam (Nguyen et al., 2012) . This was explained because our study explored the co-occurring smoking and harmful drinking. Few current studies, to our best knowledge, have data about the prevalence of co-occurring smoking and harmful drinking.
The current study presented the four demographic characteristics (sex, age, marital status, and occupation) were associated with current smoking, harmful drinking, and co-occurring. Age and sex appeared to be the most crucial demographic variable for predicting the unhealthy behaviours regarding current smoking, harmful drinking, and co-occurring. Smoking and harmful drinking problems were significantly higher with being male, becoming older, having informal work, and being unmarried. Regarding family member and peer influences, young people who have close-friends who smoke had much higher risks (8 times) to be current smoking, having harmful drinking, and co-occurring. Besides, having family members who were smoking or drinking were also associated with higher risks of being current smoking, having harmful drinking, and co-occurring among young people. Finally, in terms of each smoking behaviour and harmful drinking habit, youth were significantly more likely to smoke when they had harmful drinking, and having harmful drinking when they smoked.
Our study highlighted that close-friends' smoking were the most important variable among all variables related to family member and peer influences to smoking and harmful drinking behaviours among youth. In consistent with our findings, there is accumulating evidence that peer and parental smoking and drinking increases the risk of adolescents' smoking initiation (Kobus, 2003; Yeh, 2006; Gilman et al., 2009) . The behaviours of close-friends have been repeatedly stressed as the most important predictor of adolescent smoking and drinking (Kobus, 2003) . The parental affects the likelihood of smoking, however, the influence declines overtime, whereas peer influence increases (den Exter Blokland et al., 2004; Otten et al., 2007) . Young non-smokers who are friends with smokers and drinkers were more likely to initiate smoking and drinking than youth without smoking and drinking friends (Flay et al., 1994; Kobus, 2003; Yeh, 2006) . Moreover, the current study repeatedly supported the positive association between current smoking and harmful drinking. The co-occurrence of cigarette smoking and harmful drinking among youth is frequently observed, and they are assumed to be highly correlated (mong youth is frequently observed, and they are assumed to be highly correlated (Johnson et al., 2000; Weitzman and Chen, 2005) . In short, these findings suggested that anti-smoking and anti-drinking interventions should not be undertaken as stand-alone programs but integrated into one covering both the best friends and parents to maximize the outcomes.
Smoking, harmful drinking, and co-occurrence were especially common among male youth. Smoking and drinking have been repeatedly highlighted as the most pressing health problems in Vietnam but for males only (Nguyen et al., 2012; Bui et al., 2015) . The concern for female smoking and drinking in South-east Asian countries, however, has been reported by a number of studies (Morrow and Barraclough, 2003; Hoang et al., 2010) . The two main reasons for concern related to female smoking and drinking are the high absolute number of women who are effected and the rising smoking and drinking rate among women as they achieved more social and economic equality (Morrow and Barraclough, 2003) . Further, gender-sensitive tobacco control policies are being challenged because of significant reduction of public health efforts among men but not among women (Morrow and Barraclough, 2003) . In the current study, the smoking rate and harmful drinking rate among female tend to be stable (1.3% and 13.7% in 2013, respectively) but the co-occurrence of smoking and harmful drinking nearly double over time, from 0.4% in 2006 to 0.7% in 2013. This implied that efforts to reduce the risky behaviours of smoking and drinking in Vietnam should be targeted not only at males but also females. Focusing on both sexes, we would be more likely to prevent a new epidemic of smoking and harmful drinking among women in Vietnam.
Our findings showed that the youth initiated smoking and harmful drinking at very early ages. We also found a substantial increase in the likelihoods of smoking and harmful drinking during the transition from adolescence to young adulthood. The risk of co-occurring smoking and harmful drinking among youth aged 20 years or higher, for example, were 9 times higher than that among youth aged 10-14. Consistent with our findings regarding smoking behaviour, previous studies reported that most habitual adult smokers initiated their habit before the age of 19 years ( (Lantz et al., 2000; Morrow and Barraclough, 2003) . Thus, anti-smoking and anti-drinking programs were particularly important to target youths in their early teen, that is, early adolescents (10-14 years old) or middle adolescents (15-17 years old). Although young people in their early teen have been the primary target of some antismoking and anti-drinking programs in several countries, most interventions in Vietnam targeted adults (15 years or higher) or older groups. Since early adolescents spend most of their time in school, school-based prevention programmes should be strengthened in Vietnam.
Smoking, harmful drinking, and co-occurrence were significantly higher among youth having informal work (22.8%) than students (5.4%) and youth having other works (15.2%). Furthermore, the increase rate of occurrence of smoking and drinking among youth having informal work was quicker than other young groups. This finding agrees with other studies showing that unemployed young people have significantly higher levels of smoking and drinking than students (Johnson et al., 2000; Anderson, 2006) . Combined all the above findings, our study highlighted the need for multi-level approaches aimed at smoking and harmful drinking reduction strategies. Interventions for smoking-control should not only focus on male adolescents (aged 10-19 years old) in school but also include all adolescents and those having informal work in the community. Consistent with our suggestion, school-based programmes and community interventions involving best friends, parents, mass media, and community organisations have been reported to have a stronger impact over time rather than stand-alone interventions (Lantz et al., 2000; Backinger et al., 2003) .
Regarding methodological considerations, this study is strengthened by the use of a large sample, representative institutional sampling frame, and retrospective cohort. The co-occurrence of smoking and drinking among youth in Chi Linh could represent all youth in similar settings in Vietnam. Nevertheless, several limitations related to definition of health problems and loss of follow up deserve to be mentioned. Our definition of harmful drinking, those who reported that they had ever gotten into trouble because of drinking, could lead to higher prevalence rate of this event than other studies, which was defined as "harmful drinking as causing mental or physical damage" (National Institute for Health and Clinical Excellence, 2011). Regarding loss-of-follow up, we lost about 20-25% of respondents in each following round. Because cooccurring smoking and drinking behaviour was a changed event, bias may have occurred in our study. However, with a large sample, we believed that this bias might have small impact on our analysis. Finally, findings from our study may not be generalized for youth beyond those living in extremely hard-to-reach areas and ethnic minority youth due to a very small proportion of the young people in these groups in our survey.
In conclusion, our findings indicate a dramatically increasing trend of smoking, harmful drinking and cooccurring among youth in a large-scale longitudinal survey in a northern province. The problems of smoking and drinking among youth in our study could represent all youth in peri-urban in Vietnam. Demographic characteristics (older age, being male, being unmarried, and having informal work) and the smoking and drinking status of the peer and family members, whereas closefriends' smoking was the most important variable, appeared to be predictors for smoking and drinking behaviour. This suggested that smoking and harmful drinking should not be solved with separate, stand-alone but integrated interventions.
